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Water Hyacinth and Overfishing Problems on an Indonesian Lake1 
KENNETH D. CARLANDER2 
Department of Animal Ecology Iowa State University, Ames, IA 
Water hyacinths, Eichhornia crassipes, and floating grass islands have been a serious problem for more than 50 years on Rawa Pening, a 
2500-ha lake in central Java. Fish harvest increased with control of the plants in 1932-42 and 1951-56 but decreased as plants again increased 
in abundance. Control measures since 1962 have maintained open water but have not eliminated the problem. Hydrilla verticillata becomes 
abundant as the surface is cleared of water hyacinths. Hydrilla shelters Macrobrachium shrimp and other aquatic organisms, important to 
fish, and also is harvested for pig food. Annual fish yield dropped from about 530 kg/ha in 1972 to 178 in 1975 and to 18 kg/ha in 1978. Most 
species of fish averaged smaller in 1978 than in 1975. Overfishing is indicated, but the low catches are probably the result of other factors also. 
INDEX DESCRIPTORS: Water hyacinth; Eichhornia; Aquatic plant control; Fisheries, Indonesia; Overfishing. 
Rawa Pening Lake in central Java is cited by Hickling (1961, pp. 25, 
238-240) as an example of the effectiveness of aquatic plant control in 
improving fishing. Rawa Pening was converted from a marsh to a lake 
in 1912-16 and enlarged in 1939 by dams on the Tuntang River. When 
full, at 463 m above sea level, the lake covers 2500 ha but, in the dry 
season, may be as small as 620 ha at 460 m. The lake provides water for 
irrigating about 24 ,000 ha of rice fields and for generation of 20 MW of 
hydroelectric power (Goeltenboth 1978). 
Table l. Sizes and annual yield by species of fish in Rawa Pening Lake 
1975 and 1978 
Large pieces of peaty bottom deposits are floated to the surface by 
decomposition gases and develop into grass- or brush-covered islands. 
Water hyacinth, Eichhornia crassipes, introduced into Indonesia in the 
1890s, also is abundant on the lake. The floating islands and hyacinth 
covered about 90% of the lake surface in 1931, and life of the lake was 
prolonged only by removal of the islands and plants by hand labor. 
Much of the lake was kept open by this removal from 1935 to 1942. No 
further control was done until 1951 when the lake was again largely 
covered, interfering with fishing and water storage. From 1951 to 
1956, control with 2,4-D was quite effective, but a period of no control 
followed. Since 1962, control has been by chemicals and by labor. 
FISHERY 
Rawa Pening Lake supports an artisanal fishery, with several 
hundred fishermen mostly from villages around the lake but also 
including some fishermen from other districts who fish for a few weeks 
or months. The boats are canoe style, poled or paddled, and none have 
motors. The largest gear are lift nets, about 6 m square, lifted by levers 
on platforms. There were about 50 of these in 1975 (Hariyanto 1976) 
and only about 20 in 1978. The only gear that required more than one or 
two fishermen to operate are bamboo fences, locally called keri, which 
are used somewhat as seines, circling an area and then gradually drawn 
to the center where the fish are dipped out. Other fishermen use cast dip 
nets or baskets, hook and line, set lines, spears, and cones placed over 
fish in shallow water. 
All fish caught are utilized regardless of species or size. The 1978 
catch which we examined included 15 species (Table 1). Some other 
species dominated the catch in the 1930-50s. Most fish are sold the 
same day as capture in local markets. 
Achmad ( 1971) showed that fish yield improved during the 1932-41 
and 1951-56 periods of weed control (Fig. 1). Unfortunately, catch 
statistics are not available for every year or for the many years when 
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Total lengths 
Family mm 
Scientific name Range Mean 
English, Indonesian 1978 1975 1978 
Synbranchoidea 
Monopterus a/bus 




kepala temah 12-47 
Cyprinidae 
Cyprinus carpio 
carp, karper, ikan mas 
Che/a, Puntius, Rasbora 
spp. minnows, wader 22-142 
Puntius javanicus 
Java carp, tawes 77-157 99 
Osteochilus hasseltii 
___ , nilem 32-272 250 137 
Clariidae 
Clarias batrachus 






snakehead, ikan gabus 85-475 350 219 
Anabantidae 
Anabas testudineus 
climbing perch, betik 32-172 120 108 
Trichogaster pectoralis 
reptile skin gouramy, 
sepat siam 47-172 120 106 
Trichogaster trichopterus 
3-spot gouramy, sepat 
rowo 32-132 60 71 
Cichlidae 
Tilapia mossambica 




1978 1975 1978 
25 16.6 .27 
2.3 0 
19.9 l.25 
15 17.1 0.05 
38 32.3 6.68 
97 21.7 0.90 
3.7 0 
119 30.5 5.60 
29 9.7 0.88 
20 10.6 0.76 
6 12.5 1.42 
1.4 0 
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Figure l . Annual yield and yield per hectare of the Raw a Pening Fisheries in various years, 1931 to 1978, with periods of aquatic weed control 
indicated. Estimates for 1931 to 1968 from Achmad (1971), for 1969 to 1975 from Hariyanto (1976), and for 1978 from present study. 
there was no weed control. The annual yield from 1963-72 was reported 
as about260-575 kg/ha but dropped to 164-190 kg/ha in 1973-75 and to 
18 kg/ha in 1978. Our 1978 estimate and the 1975 estimate by 
Hariyanto (1976) were made by similar methods, but I do not know the 
methods used for the earlier estimates. 
In 1978 we determined the amount of fish of each species at a village 
market at about 8 a.m. Five markets were sampled on 29 days from 
May 4 to Sept. 27. It was assumed that all the fish from the Jake are 
brought to the ten markets around the lake and that the markets sampled 
are representative of the total. The daily catch was then IO times the 
average per market, and the annual yield was calculated on the basis of 
362 fishing days per year. The estimate is subject to error and several 
assumptions need to be tested, but the results should be comparable to 
data collected by Hariyanto in 1975 based on 40 days of sampling in 
four markets. 
The small average size of the fish and the greatly reduced catches are 
clear signs of overfishing, but overfishing is probably not the major 
cause of the declines since 1972 or 1975. There is no evidence of 
increased fishing pressure over this period. The abundance of water 
hyacinth and floating islands have not changed sufficiently to cause the 
decline in the fishery, as indicated for earlier periods. Changes in 
agricultural practices and use of pesticides and herbicides in the rice 
fields, flooded at high water but cultivated as soon as the water goes 
down, probably have reduced the fishery. These flooded areas were 
important spawning and rearing sites for several species of fish (Vass 
and Schuurman 1949). Even though overfishing may not have been the 
major cause of the decline, it will minimize benefits which might come 
from stocking fish, controlling aquatic plants, or other management 
practices (Carlander, 1979). Restrictions on the fisheries, such as size 
limits and licensing and limitation of gear, are needed to permit the fish 
to grow and reproduce. 
The yield in 1978 was only about 10% that in 1975 (Table 1). 
Osteochilus hasselti and Ophiocephalus striatus did not decline as 
much as the other species. Three species were not seen in the 1978 
market survey: Cyprinus carpio, Glyptosternum platypogon, and 
Tilapia mossambica. The tawes, Puntius javanicus, which constituted 
over 60% of the catch in 1939, dropped to IO% in 1975 and 0.3% in 
1978. The low catch in 1978 may have been partly caused by lack of a 
low-water period. Vaas and Schuurman (1949) indicated that daily 
catches were about twice as great at low water as at high. This would 
not account for the yield being only IO% of that in 1975, however. All 
species, except Trichogaster trichopterus, averaged smaller in 1978 
than in 1975. 
DISCUSSION 
The biomass of water hyacinth on Raw a Pening was estimated at 2. 5 
million tons (Soerjani 1975). Each year farmers use about IO ha of 
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water hyacinth, stranded as water levels decline, to build dikes around 
the rice fields or to dig into the soil as fertilizer. Several tons are 
removed by hand and stacked on shore to dry as part of the control, but 
available space is limited. The plants cannot be sent down river, as is 
done with sections of grass islands, because of dangers of clogging 
irrigation canals. Some chemical control has been done, but it is not 
encouraged because of damage to other organisms, to irrigated crops, 
and because of cost (Goeltenboth 1978). Biological control is a major 
goal, and some research on fungi of water hyacinth is being done at 
Rawa Pening (Timotius 1978, Timotius and Mulyadi 1978). Experi-
ments in use of hyacinth as mulch and compost (Sluyters 1978) and as a 
source of biogas are in progress. The removal of water hyacinth and 
floating islands stimulates the growth of submerged vegetation, par-
ticularly Hydrilla verticillata. The latter plants provide much shelter for 
shrimp (Macrobrachium), other invertebrates, and small fish, but also 
become so abundant as to interfere with fishing. About 2 tons of 
Hydrilla are harvested per week and fed to pigs, and about 30 tons of 
dried Hydrilla were shipped to Japan in 1977 (Goeltenboth 1978). 
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